Palytoxin-induced transmitter release in the autonomic nervous system of the rat.
A combination of pharmacological, histochemical, immunocytochemical, neurochemical and microscopic techniques has been used to test the hypothesis that smooth muscle contractions caused by palytoxin are primarily a response to toxin-induced release of transmitter from motor nerve terminals. In the anococcygeus, palytoxin caused a dose-dependent contraction; the dose-response curve was particularly steep in the dose range 0.3-100 nM. This part of the response was abolished by phentolamine and absent in the muscles of reserpinized animals. A single, large dose of palytoxin (100 nM) caused a biphasic contraction. Phentolamine blocked the first phase by 50% and the second by > 80%. Transmitter overflow studies showed that the toxin enhanced the release of 3H after loading with 3H-NA, and immunofluorescence showed the loss of adrenergic transmitters from the innervation. In the vas deferens, palytoxin caused a biphasic contraction of the muscle. Phentolamine blocked first phase by > 80% and the second by 47%. Immunofluorescence studies showed that stores of adrenergic transmitter were depleted but stores of NPY were not greatly affected. Indirect evidence suggested that palytoxin did not cause the release of purinergic transmitters. A direct component to the contraction was apparently present in most preparations, but though variable in extent it was usually slight. It is concluded that the contractions of smooth muscle caused by palytoxin are primarily the result of toxin-induced transmitter release.